TECHNICAL NOTES

lJ, 5, DEPARTMENT OF AGRICULTURE SOUTH DAKQTA SOIL CONSERVATION SERVICE

WOODLAND RO, 23 Sheridan I. Dranen June 3, 1983
Forester

Field Windbreaks

Attached are two technical notes Series No's., [90-LI-2, Determining

The Effect 0f Tield Windbreaks And Wind Barriers On Wind Erosion
(S0il Blowing) On A Given Field, and 190-L1-3, Examples Of Methods
Of Contrclling Wind Erosion Om A Given Field With And Without Wind-
breaks And Wind Barriers, prepared by David Hinte, Nactional Wind-
break Forester.
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DETERMINING THE EFFECT OF FIELD WINDBREAKS AND WIND BARRIERS
O WIND ERQSICON (S0IL BLOWING) ON A GIVEN FIELD

Problems have occurrad in Tegard to viswalizing the effects that field
windhreaks and wind barriers can have on wind erosion (soil blowing)

in a given field. The following information is presented to illustzate
and clarify the wind erosion control benefits which can be attributed
to field windbreaks and wind barriers.

Wind Erosicon Control

To illustrate the effect of windbreaks or wind barriers on a given field,
let's assume the following:

Field size = 160 acres
I = 86 (WEGS-3, 4, or 4L)
E=1
c = 30 iy
7 = 500 pounds =~

Prevailing Erosive Wind Direction = 0% or Srom due Nerth.
The Soil Loss Tolerance (T) is assumed to be 5 Tons per acre per year,
Water Erosion Losses within this field are assumed to bz insignificant.

YOTE: To determine allowable wind erosion losses, subtract your water
erosion losses from (T). In this example, the water erosion losses are
assumed to be zero. Therefore, the allowable soil loss for wind =T - 0 or
3 =0 =5 Tons.

On any field there is an area om the windward side where soil loss dis
within T. The width of this zrea i1z determined by surface resistance Lo
wind erosion. Surface resistance is the interaction of seil texturs,
ridge roughness and surface rasidue.

Using this information, assume that through the use of the wind erosion
equation or appropriate tables, the I of 86, K of 1 and V of 300 will
protect approximately a 160 foot width of field. The soil losses within
this 160 foot width of field would be within (T). Figure 1 illustrates
the width of field considered protected by surface resistance.

1/ Flat small grain equivalent.
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Figure 1 WIDTH CF FIELD PROTECTED BY SURFACE RESISTANCE

The polnt within the field where it would be desirable
to introduce the first windbrezk or wind barrier would
be approximately 16C feet from the porth edge of the
field. The windbreaks or wind barrierzs should run east
to west. See Figure 2.

If it is decided to use trees windbreaks and 1f they
reach 50 feet ia height at 20 years of age, it would
rake four (4) field windbreaks to procent rhis fiald.
In determining the spacing intervel between the {1irst
windbrezk and the second windbreak, usa 500 feet (the
distance considered protected By 4 windbreak is ten
times the height at 20 years) plus 160 {width of field
protected by surface resistance) or G50 feat.
spacing interval betweern the second and third windhreak
and all other windbreaks is alsc 6460 feet. The 060
feet divided into 2,480 feet (total width of the field
mimis 180 feet) ipdicates that four windbreszks are
needed to adequately protect the field. Sse Figure 2.
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Figure 2 ORIENTATION AND SPACING OF WINDBREAKS

If 1t is decided to use perennial grass or annual crop
harriers with an effective height of 3% feet instead of
tree windbreaks, the first barrier should he placed at
approximately 160 feet from the north edge of field. The
spacing Lntarval between the first and second and all
remaining barriers is 35 feet (10 times 3% feet) plus 1560
fear {wildth of field protected by sucface resistance} o=
approximately 195 feet. If 195 feet is divided into the
2,480 feet of field, it would indicate that thirteen (13)
barriers would be needed toc protect the entire field.

Ses Figure 3.
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Figure 3 ORIENTATION AND SPACING CF GRASS BARRIERS

Note that in Figures 2, 3 and % the Introduction
of each windbreak or wind barrier feinstates the
basie width of £ield that is considered protected
by surface resistance (160 feat). In the
gituation where tree windbreaks were used, there
is a 300 percent increase in the amount of field
protected by surface reslstance. When the wim
barriers are usad, there iz 2 1,300 percent
increase in the ampgunt of field protected by
surface resistance. This readily shows the wvalue
of dntroducing wind erosion control practices

which are capable of stopping the wind erosion
process, It also shows why they must be considersd
wherever adeguate residues are not present to
protact the soil from blewing.

== Area protected by
perennicl grass barriar
is 38 feet wide,
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The princdiples illustrated in Figures 1 through 4 will remain the same in
all areas of the country, The distance protected downwind from a windbreak
or wind barrier is always considered to bHe 10H along the prevailins wind
direction. Whenever windbreaks and wind barriers cannot be planted
perpendicular to the dirsction of erosive winds, adjustments are necessary
for wind direction a2nd preponderance factors. Metheds for making these
adjustments are contained in Field Office Technical Guides, The width of
field gonsidered pretected by surface resistance will vary constantly and
will be affected by kind of crop grown, kind of residue, texture of the
soil, tillage practices and C or climstic factors. Methods for determining
the protected width of field are alse contained in the Field Office
Technical Cuide. When determining srotacted field widths, it should be
remembared that the soil loss from a given field is a combination of the
wind and water =srosion losses.
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DAYVID L. HINTZ
Mational Windbreak Forester
Midwest Wationzl Technical Center
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{OTE:

This technical note is a followup to MNIC Techmnical Mote Ecological
Sciences 150-LI-2, Determining the Effect of Field Windbreaks and Wind
Barriers on Wind Erosicn (Scil Blowing) on a Given Field, January 1583.
Technical Note MNIC 1%0-LI-2 should be reviewed prior to reading

MNTC 190-LI-3.




EXAMPLES OF METHODS OF COWTROLLING WIND EROSIOR OW & GLVEY FIELD

¥ Dk

WITH AND WITHOUT WINDBREAKS AND WIND BARRIERS

Whers low residue crops are grown on scils with a severe wind erosien
potential, field windbreaks or winé barriers have often been the only
measure usad for wind arosion control, Their use ipn conjunction with
other wind erosion control methods is generally poorly understoed., Also,
the results of using fisld windbreaks or wind barriers are rarely compared
to other alternatives.

Figure 1 presents nine differsnt alternatives where the varigus wind
erosion control methods can be used alone or iz combination to keap
potential soil losses within T for a 150 acre field, The Existing
Situarion illustrates the bhasic field with an I of 85, K of 1, C of 30
and V of 500 pounds. The prevailiang erosive wind directiom is due notth
(0®) and the water erosion losses are insignificant,



NOTE:

The pine alternatives illustrated in Figures 1 and 2 do not represent all
the wind erosion control practices that can be used ‘alome or in conjunetien
to obtain the desired raesults. These are presented to stimulate the
thought processes to comsider all possible practices and combipations of
practices that could be used on a given field.

Figure 1. BASIC INFORMATION FOR THE EXISTING SIUTATION AND
ALTERNATIVES 1 THROUGH 9.

Field Size = 180 Aeras

-:‘ Ii

r 2/ - g (wEg 3, 4, 40
x2 <1

¢ 2/ = 3q

v 2 - 500 Pounds LY

Water erosien losses are insignificant.
Pravailing erosive wind direction is due nerth or &1
Five Tons per acre per year is the allowable soil loss
to wind and water arosiocm.
1/ Flat small grain equivalent--could be any crop with residue amounts
equivalent to 500 pounds per acre of flat small grain residue.

2/ Factors of the wind erosion equation.



-

wt -".J--. s =y a ek gl .--l‘:._-l.,
=] Pro’rected bg,r surface resas.unce\,t\ Sl Bl

PIREE T W P, IS, T il ., . 5 = T Mt e 1.

Existing Situation. Basic

- Unpratected 7

R T Y
e 'n.f
Pl f o

7 Profected Jb‘;fq;GFTIﬂlc;aIFes':smr*:r:we e ﬁ’;i:
#%%%%%%%%*%%*#+%%%%%

e S S S S S R SE S S R R SR R - SR R SR e e

S e e S e e R S KK e

Windbreak

B ML S W A S B0 H S e e e e e e e

B b o o o o e e b

e S e SR e SR S e e SR e e e S A e S R e ke HE S e e

field with no windbreaks,
strips, buffers or barriers.
Fiald width protectad by

500 1lbs./ac. of residue—-
160 fr. Seoil loss on the
remainder of the field
averages apprct;mate1v

15T/ e . /Y. t would take
approximately 1,000 lbs./ac.
of residue to protect this
field without any additional
practices.

Alternative 1. Entirs

field is protected with
six 30 ft. high windbreaks
spaced at approximately
460 feet apart (1O0E + 160).
So0il loss within 5T/Ac./¥r.
gver the entire field.
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Alternative 2, Eatire
field 1s protected by 13
peremnial grass barriers
3 fr. high and 3% ft,
wide. ©Spacing interval
between barriars is
approximately 195 ft,
(10E + 180), '

Alternative 3. Entir

field ig protected by 15
alfalfa Buffer atrlps
(inimum of 12 £

wide) . Spaciﬁg in te*val

between buffer strips

is 172 £t. (1B0 + 127,
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Alternative 4. Entire

field is protected by 16
windstrips (stripcropping).
Width of each strip 1=
approximately 163 £t.
{pairs are aspproximately
330 ft.

lpﬂir of wind strips

Altarpative 5. Eatire

field is protected by L3

C4 _t. high) anmal crop
barriers., Spacing interval
iz zpproximately 200 ft.
(10H + 180% . Widch of
annual crop (corn) barrier
is approximacsly 12 ft.
{migimum) .
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Alternative &, Entire

field is protected (within
allowable loss) by two 30
fr, windbreaks and eight
-3'!"5_ Ft. h.iﬁ,n and 315 £L.
wide perennial grass
barriers. Windbreaks are
1,260 f£t. apart; grass
barriers approximately 193
ft. apart (10H + 160).

— T e——

Alternative 7. Entire
fiald is protected by two
30 £r. windbreaks and 12
strips (striperopping).
Windbreaks are 1,320 ft.
apart and each strip is
approximataly 143 feet
wide,

P ——=

Pair of wind strips
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1 ternative 8§, Entire

field is protected by two
30 £ft. windbreaks and ten
12 fr. {minimum) alfalfa
buffer strips. Windbreaks
are 1,320 fest apart.
Buffer strips are approxi-
mately 172 feat apart
(160 + 12Y,

Alternative 9. Entire

field is procected by two
30 ft. windbreaks and
gight 4 fr. high annual
erop barriers (12 frt.

wide strips of corml.,
Windbreaks are 1,320 f£t.
apart. Agnual crop
barriers are approximately
215 ft. apart

€10H + 163 + 12}.
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Figure 2 compares the various alternatives. A wide wvariety of useful
information can be obtained from this table. [For instance, persanial
grass barriers can take as much land out of production as windbreaks,
annual crop barriers can take up to three or more times as much space
as windbreaks and perennial grass barriers, and narrow bufifer strips
composad of alfalfa or another hay crop can be very effective in
contrelling wind erosion. Small numbers of windbreaks, when used with
other practices, can provide landowners with a wide wariety of crop
options that would not normally be available. Essentially the low
residue crops could be grown in the protected zone provided by the
windbreaks., Higher residue crops in conjunction with other practices
could be grown on the remainder of the field.

It becomes evident, that in situations whers adequate crop residues are
not available to control wind eresion, it will be necessary te subdivide
the field by using a variety of crops and/or wind ercsion contrel
practices. Therefore, it is best to use a systems approach to the
solving of wind erosion problems. 411 of the wind erosion contreol
practices that canm be used in an srea should be considered. Their

use as a sole means of soil protectisn or in possible commection with
other practices should be evaluated, If this approach is used, an
affective wind erosiocn control system can be desizned to fit any
gituation.
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DAVID L. HINTZ
National Windbreak Forester
Midwest ¥National Technical Center



